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OBJECTIVE. Normal anatomic variants of the acetabular labrum are observed on MR
images and include labral variants, several sublabral sulci, and perilabral sulcus. Because
variants can be misidentified as labral abnormalities such as labral tears, the radiologist needs
to avoid the pitfall of mistaking variants as abnormalities.

CONCLUSION. The hip has multiple anatomic variants that can mimic abnormalities at
hip MRI. The labrum has several anatomic variants that can be confused with true labral tears.

he hip is a ball-and-socket syno-
vial joint formed by the articula-
tion of the femoral head with the
acetabulum. The acetabulum cov-
ers 170° of the femoral head. The acetabular
labrum is a fibrocartilaginous structure like the
glenoid labrum, and it is shaped to outline the
acetabular socket. The acetabular labrum is
composed mostly of thick, type I collagen fi-
ber bundles organized predominately in paral-
lel to the acetabular rim with scattered bundles
oblique to the parallel bundles [1]. The acetab-
ular labrum attaches to the margins of the ace-
tabular rim and deepens the acetabular socket
as much as 21%. By deepening the joint, the
acetabular labrum promotes hip stability and
guards against femoral head translation.

The acetabular labrum functions as a shock
absorber, joint lubricator, and pressure distrib-
utor. By increasing the surface area of the ac-
etabulum 28%, the acetabular labrum helps to
distribute load [2]. Furthermore, the acetabu-
lar labrum works as a seal to keep the synovial
fluid within the articular cartilage and main-
tain fluid pressure [3, 4]. Even surgically re-
paired acetabular labrums are not as effective
fluid seals as a normal intact labrum [5]. By
distributing the load and maintaining the seal,
the acetabular labrum decreases contact stress
on articular surfaces and prevents direct con-
tact between the femoral head and the acetabu-
lar articular cartilage. Without the labrum, the
articular cartilage can be subjected to increas-
es in contact stress as great as 92%, leading to
hip instability and early joint degeneration [3].

The acetabular labrum is poorly vascular-
ized. The blood supply is mostly peripheral.

The outer third of the acetabular base of the ac-
etabular labrum is vascularized, and the rest is
avascular [6]. Therefore, the acetabular labrum
has limited ability to repair itself if damaged.

Numerous studies have been conducted to
investigate MRI of the asymptomatic hip, the
acetabular labrum in particular. Investigators
have identified many anatomic variants, in-
cluding labral variants, several sublabral sulci,
perilabral sulcus, transverse ligament—labral
junction sulcus, and anterosuperior cleft. These
variants can be confused with labral abnormal-
ities. Most notably, several of the sublabral sul-
ci can be mistaken for labral tears. The purpose
of this article is to describe these labral variants
and highlight the key differences between
them and true labral abnormalities.

Labral Variability

The acetabular labrum exhibits variability
in shape, symmetry, and MR signal intensity.
The most common labral shape is triangular
and occurs in 66—69% of asymptomatic hips.
Round (11-16%) and flat (9—13%) configura-
tions are less common [7, 8]. A small percent-
age of patients (3%) do not have a labrum [7].
The labrum varies 2—3 mm in thickness [9]. It
is thickest in the superior and posterior aspects
and widest in the anterior and superior aspects
of the hip [2]. Labral shape becomes more
variable with advancing age. The incidence
of triangular labrum decreases markedly with
age, but the incidence of rounded and irregular
margins increases [8, 10, 11]. When both hips
in a patient without symptoms are compared,
the labral shapes may differ as much as 15%
and the sizes as much as 25% [7].
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TABLE I: Classification Systems of the Acetabular Labrum

System and Stage Characteristics
Czerny Based on MR arthrographic findings
IA Hyperintense signal with no communication with articular surface; perilabral sulcus
1B |A without perilabral sulcus
1A Contrast extension into articular surface; perilabral sulcus
1B IIA without perilabral sulcus
1A Labral detachment; perilabral sulcus
1B IIIA without perilabral sulcus
Lage Focused on etiologic and morphologic features; poor correlation with MRI findings

Variability in MRI signal intensity is also
seen in the acetabular labrum [7, 8, 10, 12, 13].
In 44-56% of asymptomatic hips, the labrum
has low signal intensity in all MR sequences.
Other MR signal variations include intermedi-
ate signal intensity on T1-weighted and proton
density—weighted images (58%), intermediate
signal intensity on T2-weighted images (37%),
and high signal intensity on T2-weighted im-
ages (15%). The internal signal variation is
more common in the superior and anterior as-
pects of the labrum. The internal signal intensi-
ty may appear globular, linear, or curvilinear
and may extend to the labral margins. The in-
cidence of internal signal in general and of in-
ternal signal that extends to the labral margins
increases with age. Therefore, the task of dif-
ferentiating a normal labrum that contains in-
ternal signal that may extend to the labral mar-
gins from an abnormal labrum can be difficult
and may require intraarticular administration
of gadolinium contrast medium.

Labral Tears

Because of improvements in MRI and ar-
throscopic techniques, acetabular labral tears
are being diagnosed with increasing frequency
[4]. In patients with hip or groin pain, the preva-
lence of labral tears is a reported 22—-55%. More
than 90% of patients with diagnosed labral tears
report anterior hip or groin pain and less fre-
quently pain in the lateral region or deep in the
posterior buttocks [14, 15]. Mechanical symp-
toms include painful clicking, transient locking
or catching, and the hip’s giving way. Clicking
is the most consistent symptom. Labral tears
can contribute to hip instability by compromis-
ing the seal that maintains synovial fluid pres-
sure. At least five causes of labral tears have
been proposed: trauma, femoroacetabular im-
pingement, capsular laxity and hip hypermo-
bility, dysplasia, and degeneration [16].

Labral tears occur either when the labrum
detaches from the adjacent acetabulum or when
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the labral substance intrinsically tears. Labral
tears are unstable on probing during arthros-
copy. At MRI, detachments are visualized as
discrete fluid-filled or contrast-filled clefts ex-
tending partially or fully through the labral sub-
stance, whereas intrasubstance tears are charac-
terized as irregularities of the labrum itself [17]
(Fig. 1). Labral detachments are more common
than intrasubstance tears, but both may occur
concurrently in the same labrum.

Perilabral abnormalities are associated with
labral tears. These include chondral lesions
and perilabral cysts. McCarthy et al. [14] re-
ported that 73% of patients who had fraying
or labral tears also had chondral damage that
was also more severe than if no labral lesion
had been present. In 94% of cases the chondral
damage occurred in the same acetabular region
as the labral lesion. The relative risk of serious
chondral damage approximately doubles if a
labral lesion is present. Younger patients more
commonly had isolated labral tears, whereas
older patients had a labral tear in conjunction
with chondral lesions. This suggests that the
labral tear may have preceded and led to the
chondral damage.

For a diagnosis of labral tear to be made,
the acetabular labrum must be adequately vis-
ualized, which cannot be accomplished con-
sistently with CT or MRI alone [18]. MR ar-
thrography (MRA) has higher sensitivity and
specificity than MRI alone because intraartic-
ular gadolinium contrast material is used to
distend the joint and outline any tears. Czerny
et al. [13] found that the sensitivity and accu-
racy of MRI alone in the diagnosis of labral
tears were 30% and 36% but increased to 90%
and 91% for MRA. Compared with arthrosco-
py, however, MRA has 60-100% sensitivity
and 44-100% specificity [19]. Hence, arthros-
copy remains the reference standard for diag-
nosing labral tears.

Czerny et al. [20] developed a staging
system for labral tears based on MRA find-

ings (Table 1). This staging system is used
primarily to evaluate the presence of intra-
substance contrast and the perilabral sulcus.
However, the Czerny staging system does not
correlate well with the arthroscopic staging
system developed by Lage et al. [21]. Blan-
kenbaker et al. [17] have attempted to bridge
the Czerny and Lage classification systems.
The Blankenbaker system uses a clock face to
describe the location of acetabular labral find-
ings (Fig. 2). By convention, the 3-o0’clock
position is anterior, the 9-o’clock position
posterior, 12-o’clock position superior, and
6-o’clock position inferior, regardless of the
laterality of the acetabulum.

Differentiating Sulcus From Labral Tear
A sulcus forms where the labrum meets the
adjacent articular cartilage. Several sulci can
be identified in the asymptomatic hip, includ-
ing several sublabral sulci, a transverse liga-
ment—labral junction sulcus, and a perilabral
sulcus, and should be considered normal ana-
tomic variants. Figure 3 shows the key differ-
ences between a sulcus and a labral tear.

At MRI, sulci can be differentiated from
labral tears by appearance, location, and peri-
labral abnormalities. Sulci have smooth labral
edges, whereas labral tears tend to have irregu-
lar edges. Most labral abnormalities are found
in the anterior and anterosuperior aspects of
the acetabulum; the posterosuperior and an-
teroinferior aspects are less common locations
[19]. Posteroinferior labral abnormalities are
rare. Posterior labral tears—due to posterior
hip dislocation or dysplasia—are more com-
monly seen in younger patients [22]. Sulci
such as sublabral sulci can be found in all ana-
tomic positions. Perilabral abnormalities such
as chondral lesions and perilabral cysts are as-
sociated with labral tears and not with sulci.

Sublabral Sulci

Sublabral sulci are present in as many as
25% of patients and can be found in all ana-
tomic positions. The most common positions
are posterosuperior (48%) and anterosuperior
(44%), and the less common are anteroinfe-
rior (4%) and posteroinferior (4%) [23]. An
anterior sublabral sulcus is most likely to be
confused with an anterior labral tear (Figs. 4
and 5). Similarly, a posterior sublabral sulcus
is most likely to be confused for a posterior
labral tear (Figs. 6 and 7). Because most labral
tears have an anterior location, it is particular-
ly important to be able to differentiate an ante-
rior sublabral sulcus from a labral tear. Studler
et al. [24] identified features of anterior sub-
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labral sulci that could be used to differentiate
them from labral tears. An anterior sublabral
sulcus is usually located at the 4-0’clock posi-
tion; has linear morphologic features; exhib-
its partial separation of the labrum; and has
no perilabral abnormalities, such as cartilage
lesions, osseous abnormalities, or ganglion
cysts. In their study, Studler et al. used the
9-o’clock position as anterior and noted that
the anterior sublabral sulcus was most com-
monly found at the 8-o’clock position, which
corresponds to the 4-o’clock position if the
3-0’clock position is used as anterior as pro-
posed by Blankenbaker et al. [17].

Transverse Ligament—Labral
Junction Sulcus

The transverse ligament bridges the acetab-
ular notch at the inferomedial acetabulum and
joins the two ends of the acetabular labrum,
forming a complete ring [25]. A normal sulcus
can be seen in the anterior and posterior as-
pects where the transverse ligament intersects
with the acetabular labrum (Fig. 8). The sul-
cus can be seen at the anterior labral-ligamen-
tous junction in 33% of hips and can be mis-
taken for an anterior labral tear or traumatic
anteroinferior labral-ligamentous detachment
[26, 27]. To differentiate it from most anteri-
or labral tears, the sulcus is typically located
more inferiorly than would be expected for a
labral tear. In addition, an adjacent periliga-
mentous recess anteromedial to the ligamen-
tum teres is often seen with this normal sulcus.

Perilabral Sulcus

At the anterior and posterior margins, the
hip joint capsule inserts directly at the base of
the labrum. On coronal images, the anatomic
space created between the joint capsule and
labrum is the perilabral sulcus (Fig. 9). Be-
cause the joint capsule inserts several milli-
meters above the labrum, the sulcus is larger
in the superior as opposed to the anterior or
posterior aspect [25, 28]. Joint fluid trapped
within the perilabral recess can mimic a peri-
labral cyst, which could suggest a labral tear
[26]. By distending the joint space, MRA can
help to differentiate between joint fluid and a
perilabral cyst.

Anterosuperior Cleft

The anterosuperior cleft is seen as a partial
extension of fluid into the undersurface of the
anterior labrum on coronal and sagittal im-
ages [25] (Fig. 10). It may be more common-
ly seen in labral hypertrophy associated with
mild developmental dysplasia of the hip.
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Summary

MRI of the hip may show normal anatom-
ic variants of the labrum. The variants can be
of the labrum itself or associated with the la-
brum. These anatomic variants can easily be
mistaken for pathologic findings on MR im-
ages. The radiologist needs to be able to dif-
ferentiate these variants from true abnormali-
ties, such as labral tears. Awareness of these
anatomic variants should reduce the frequen-
cy of unnecessary workups, patient anxiety,
and overtreatment.
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C

Fig. 1—Schematics show labral tears. Adapted with permission from [13]. lllustration copyright

University of Rochester.

A, Normal labrum.

B, Intrasubstance labral tear.
C, Partial-thickness labral tear.
D, Full-thickness labral tear.

Superior

12 44

Anterior

Left acetabulum

Posterior

Right acetabulum

Superior

1

Posterior

Anterior

A

Fig. 2—Blankenbaker clock face of labral tears. lllustration copyright University of Rochester.

A and B, Drawings show how Blankenbaker system uses clock face to describe location of acetabular findings.
By convention, 3-0’clock position is anterior; 9 o'clock, posterior; 12 o’clock, superior; and 6 o’clock, inferior.
Clock positions are same whether left (A) or right (B) acetabulum is used.
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Fig. 3—Schematics show differentiation of sulcus
from labral tear. lllustrations copyright University of
Rochester.

A, Normal acetabular labrum.

B, Sulcus forms where labrum meets adjacent
articular cartilage.

C, Labral tear occurs either when labrum detaches
from adjacent acetabulum or when labral substance
intrinsically tears.

D, Perilabral abnormalities such as perilabral cysts
are associated with labral tears and may be only clue
to underlying labral abnormalities.
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A

Fig. 4—13-year-old boy with anterosuperior sublabral sulcus.

A and B, Coronal fat-saturated intermediate-weighted MR (A) and arthroscopic (B)images show anterosuperior
sublabral sulcus (arrow), acetabulum (single asterisk, B), labrum (double asterisks, B), and femoral head (triple
asterisks, B). Anterosuperior location is second most common for sublabral sulcus. These sulci can be confused with
anterior labral tears.
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A B

Fig. 5—27-year-old woman with anterior labral tear.
A-C, Axial (A) and coronal (B) fat-saturated intermediate-weighted MR arthrographic and arthroscopic (C) images show anterior labral tear (arrow), acetabulum (single
asterisk, C), labrum (double asterisks, C), and femoral head (triple asterisks, C). These findings can be confused with anterior sublabral sulci.

A

Fig. 6—17-year-old girl with posterosuperior sublabral sulcus.

A and B, Axial fat-saturated intermediate-weighted MR (A) and arthroscopic (B) images show posterosuperior sublabral sulcus (arrow),
acetabulum (single asterisk, B), labrum (double asterisks, B), and femoral head (triple asterisks, B). Posterosuperior location is most common
for sublabral sulcus. These sulci can be confused with posterior labral tears.

Fig. 7—52-year-old woman with posterior labral tear.

A-C, Axial intermediate-weighted (A) and sagittal T1-weighted (B) fat-saturated MR arthrographic and arthroscopic (C) images show posterior labral tear (solid arrow),
acetabulum (single asterisk, C), labrum (double asterisks, C), and femoral head (triple asterisks, C). These findings can be confused with posterior sublabral sulci. Anterior
labral tear (dashed arrow, A) also is evident.
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Fig.8—17-year-old boy with transverse ligament-labral Fig. 9—42-year-old woman with perilabral sulcus.

junction sulcus. Coronal fat-saturated intermediate- Coronal fat-saturated intermediate-weighted MR
weighted MR image shows transverse ligament—labral image shows perilabral sulcus (arrow), which is
junction sulcus (arrow), which forms when transverse anatomic space created between joint capsule and
ligamentintersects with acetabular labrum. labrum.

A

Fig. 10—17-year-old boy with anterosuperior cleft.
A and B, Coronal (A) and sagittal (B) fat-saturated intermediate-weighted MR arthrographic images show
anterosuperior cleft (arrow).
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